Introduction
Cambodia's education sector has faced and overcome a number of challenges in recent history. Several decades of political and social unrest caused by the Khmer Rouge regime of the 1970s and Vietnamese occupation in the 1980's dealt a severe blow to the education system and left it in a state of disintegration.
Primary and secondary enrollment through to the 1980's fell, with school attendance dramatically lower for individuals who were teenagers in 1975 compared to previous or subsequent cohorts (de Walque, 2004 ). There were improvements by the following decade: the Paris Agreements and beginnings of UN sponsored elections ushered in a renewed focus on building and reconstructing schools and increasing the national budget allocation toward education, which reached 15.7 percent in 2001 (GAD/C 2002).
Since the 90's, the country has made education a cornerstone of their long-term development strategy.
The Cambodian government initiated a series of reforms including large-scale school construction and several scholarship programs to increase education access for students from disadvantaged backgrounds. Starting 2000's, the Ministry of Education, Youth and Sport (MoEYS) prioritized expanding secondary schooling to address the stark discrepancy between number of secondary schools compared to primary schools -a ratio of about 7.6 to 1 (Benveniste et. al. 2008) . In this time the number of secondary schools grew by 16 percent from 1998 to 2004, with a faster growth rate compared to primary schools. Many were built in districts which previously did not have one: in 1998 32 out of Cambodia's 183 districts did not have a lower secondary school and 81 did not have an upper secondary school. By 2004, this was reduced to 14 and 45 respectively (Benveniste et. al. 2008) . Recent generations of youth enjoy greater access to schooling than previous ones; 49 percent of youth finish their education at a level higher than their father and 63 percent finish at a level higher than their mother (ILO, 2013) . Net primary enrollments increased from 84 percent in 1992 to 96.4 percent in 2012, and net secondary enrollments from 16.6 percent in 2000 to 35 percent in 2012 (Tandon and Fukao, 2015) . The labor market in Cambodia also went through a transformation in part due tostrong economic growth for the last two dacades: salaried employment rose one-third in this period from 23 percent in 2004 to 30 percent in 2011 (ILO, 2013) . As of 2015, Cambodia has attained the lower-middle-income status, with gross national income (GNI) per capita reaching US$1,070.
Though Cambodia has come a long way since the 70s and 80s in terms of education and employment, several challenges remain. Only 30 percent of youth complete secondary schooling, and there remain notable gender and regional disparities in education attainment. Among urban villages, only 22 percent have a lower secondary school and 13 percent have an upper secondary school in 2011; this number is lower for rural areas (16 and 5 percent respectively). Children living in rural areas also face greater barriers to access: the closest primary and lower secondary schools in rural areas are more than three times the distance in urban areas; and for upper secondary schools it is almost five times the distance of urban villages (Table 1) . Gender differentials also remain: the share of females who never attended school is double that of males (20.5 versus 10.9 percent, ILO 2013); and fewer women complete schooling at higher than primary level compared to males. While unemployment is low, challenges to youth employment include difficulties in finding stable work: majority of youth are unpaid family (51 percent) or own account workers (16 percent). Only a negligible few are able to move from informal work to stable employment (ILO 2013) , with rural youth facing greater difficulties in doing so. In terms of employment, more females than males are contributing (unpaid) family workers (27.2 and 1.5 per cent, respectively) and more males than females are wage and salaried workers (51.5 and 39.9 per cent, respectively).
Research objectives
Against the backdrop of Cambodia's evolving economic and political landscape and its present-day challenges, this paper has two main objectives. Our first objective is to gain a descriptive understanding of how individuals born in different years between 1980 and 1998 experienced schooling and work throughout their youth and early adulthood. During the several decades of rapid societal change, to what extent has schooling attainment and work outcomes differed across cohorts born within 19 years of each other? Which outcomes improved, have any declined, and by how much? Given the regional and gender disparities in these outcomes, have more disadvantaged subgroups experienced improvements or declines at a similar, faster or slower pace?
To this end, we construct a pseudo-panel of birth cohorts using eleven years of cross-sectional household surveys from 2003 to 2014, and follow these cohorts through their schooling and labor market trajectories. This method allows a richer dynamic analysis compared to approaches previously used which rely on cross-sectional snapshots of individuals observed at the same age during different time periods.
Pseudo-panel analysis has commonly been used to estimate the life-cycle profile for savings (Attanasio 1998; Deaton and Paxson 1994) , and has been applied to studying youth unemployment in the UK (Burgess 2003) , the persistence of youth informality in Brazil and Argentina (Cruces et. al. 2013 ) and idle youth in Latin America and the Caribbean (Szekely and Karver, 2014) .
Our second objective is to exploit the variation in schooling and work experiences across cohorts to provide evidence on how youth experiences translate to outcomes later in life. Specifically, have changes in education attainment across cohorts during their youth translated to better work outcomes into early adulthood? Does the type of work done by youth early in their work life -unpaid or agriculture work-affect what they do as adults? The latter question speaks to the broader literature on the persistence of informality. Previous research on youth labor market outcomes suggest that young people tend to earn lower wages and have less access to formal jobs than adults . In the context of Cambodia, we aim to understand whether these early labor market experiences are temporary spells that characterize only the beginning of youth work experience, or have lasting effects into adulthood.
We use cohort-panel analysis in two ways each appropriate to the goals of the different questions. The specific method for each empirical exercise is detailed in their respective sections. Section 1 presents the data, a general overview of the cohort panel approach, and initial visual evidence on and discussion of cross-cohort patterns. Section 2 presents methods and results from our empirical exercise disentangling cohort versus age and time effects. Here we are able to get a more accurate insight into our first objective.
7
Section 3 uses a regression analysis framework to present evidence on the relationship between early cohort experiences and labor adult labor market outcomes, our second objective. Section 4 concludes.
I. Data and Cohort-Panel Approach

Survey Data
The Cambodia Socio-Economic Survey (CSES), conducted by the National Institute of Statistics of the Ministry of Planning, collects information from a nationally-representative cross-section of households.
The first survey was done in 1994. Since then households across Cambodia have been surveyed in 1996, 1997, 1999, 2004, and repeat across survey round, we can harmonize the variables used for our analysis: age, gender, economic activity, region, and schooling.
Cohort Panel Approach
The questions we are typically interested in require panel data following specific individuals over several years through their life cycle. In Cambodia, as in many countries, there is a lack of individual panel data but an availability of repeated cross-sections -the CSES -which are drawn from random samples from the population in each year they are fielded. In such cases, an alternative "pseudo-panel" method developed by Angus Deaton in his seminal 1985 paper can be used (Deaton, 1985) . The method posits that individuals sharing immutable characteristics, most commonly birth year and gender, can be grouped into cohorts. Individual outcomes are then averaged to the cohort level. Because the variables defining cohort membership are present in every survey year, we are able to follow the average behavior or experience of a cohort as they age. These cohort-level averages through time comprise a pseudo, or "cohort" panel.
There are advantages and disadvantages to using cohort panel data over individual panel data. The biggest advantage is overcoming selection issues that typically occur when a lengthy period of time passes between interviews. In these cases attrition rates may be substantial, leading to a non-random or nonrepresentative sample of remaining respondents (Antman and McKenzie, 2007) . The cohort method avoids this by construction, as it uses repeated cross-sections drawing from a new random and representative sample from the same underlying distribution every year. By avoiding the attrition issue, the analysis can also be extended for longer time periods than traditional panel data. Of course, there are also limitations to this approach. First, as a product of constructing a cohort panel, the main limitation is that we cannot delve into intra-cohort dynamics. This means we cannot evaluate changes which occur to subgroups based on time-varying characteristics-for example, how outcomes may change among the more educated within a cohort. The second limitation is that since we are aggregating means and estimating relationships between them at the cohort level, this aggregation may contain measurement error and hence produce bias. This point will be further explained in the paragraph on sample sizes below.
Determining what constitutes a "cohort" requires a consideration of sample size. A cohort panel is comprised of a series of `group-wise' means; hence, the larger the sample size within a pre-defined cohort the less error is likely contained in the means and the closer they are to the true population average (discussed in detail in Verbeek 2008) . A few papers group cohorts by two or three-birth years to increase the within-cohort sample size (Szekely and Karver, 2014; Burgess 2003) . These papers tend to use survey data that span several decades and have fewer sample sizes in each survey round relative to our data.
Because our data span a little over one decade and grouping multiple birth years would greatly decrease our number of total cohort-by-time observations, we define a cohort to be single year of birth. Appendix Table A1 shows the cell sizes for each cohort-by-time observation. The majority of cell sizes fall between 100 and 500, with the large survey years producing cell sizes greater than 1,000. Our average cell size is 567. This is comparable to the cohort sizes discussed in Verbeek 2008 , where he shows that many empirical studies have averages that are similar to ours: Browning, Deaton and Irish (1985) have an average of 190; Bloundell Browning and Meghir (1994) have cohort sizes around 500, for example.
Following Deaton (1985) , we correct for the differences in sample size per cohort by weighting cell means by the square root of the cell size. Table A2 shows the aging pattern for each cohort and the degree of overlap in ages across cohorts. Note this represents the overall range for our analysis; the exact range of cohorts and ages used may vary slightly depending on the empirical exercise to be described in their respective sections.
Patterns from cohort by age graphs
The main novelty of using a cohort approach is that it can provide a richer picture of outcomes of interest than simply using estimates from cross-sections alone. 
Several patterns emerge from these figures:
The proportion of those currently in school between ages 9 and 30 has remained fairly constant across cohorts. At first glance, this seems somewhat surprising given efforts since 2008 by the Ministry of Education to expand education access to marginalized students. However, current schooling may not be an accurate reflection of improvements in education attainment, since it masks high levels of late entry and grade repetition among children in the school system. For instance, grade repetition among firstgraders was about 40 percent in the 1990s (MEYS 1999) . This means that many students who may currently be in primary school are taking classes for the second or third time, and have a lower chance of completing it.
Comparing two people of the same age who are in school, the one born in more recent years is likely to be at a higher grade level. A more in-depth look at current grade and education attainment reveal that there are significant differences across cohorts. Among those attending school, later cohorts are more likely to be in a higher grade and this difference is quite large. The mean grade for 17 year olds born between 1986 and 1988 is 7.8. This increases steadily with later cohorts so that those 17 year olds born in 1995 to 1997 have an average current grade of 10.3 -an increase of 2.5 grades in about a decade.
Note that according to the official grade that 17 year olds should be in the Cambodian education system requirements is Grade 12. Hence, results suggest youth belonging to recent are moving towards more ageappropriate schooling levels.
Recent cohorts also have greater education attainment than earlier ones (Figure 4 ). There are substantial improvements across cohorts for completing primary and secondary education. Primary completion is higher at almost all ages for recent versus older cohorts. Again for 17 year olds, primary completion increased from just over half to three-quarters in less than 10 years, comparing the 1986-1988 cohort to the 1995-1997cohort. Primary completion increased by more than half from 16 percent to 37 percent among 13 year olds born in the earliest cohort compared to the latest. Lower secondary completion also increased across cohorts -from 14 percent in the earliest cohort to 39 percent in the latest for 17 year olds. Current economic activity has not changed significantly across cohorts, but there is a substitution away from unpaid and agriculture work towards paid work. Economic activity starts in Cambodia at a young age, with more than 50% of 13 year olds engaging in work. While there is little change across cohorts for current work status there seem to be a substitution from unpaid work 5 to paid work. There is a consistent decline in agriculture work at all ages, with lower rates of agriculture work among those born in more recent years.
Males and females differ in terms of schooling completion and employment. A fewer proportion of women across cohorts are currently working past the age of 19 compared to men, likely due to marriage (which starts to increase rapidly at that age) and childbearing duties. There are no clear differences between genders for type of employment ( Figure 6 ). While schooling outcomes appear to be improving across cohorts for both men and women, there are some differences to note.
Women seem less likely to be currently in school than men, with the divergence beginning around age 15.
However, it is unclear what is driving this difference. There are two separate forces that determine the means at each age. There is an age effect or age profile, the shape of which may differ for females compared to males for all cohorts. There is also a cohort effect, where a 15-year old female born in more 5 Unpaid work here is classified as unpaid family work or own-account work recent years is as likely to be in school as a 15-year old male in the same cohort, but the difference in schooling is greater for 15-year olds born in earlier years. There is also a time effect, which corresponds to shocks that in occur in the survey year the outcome is being measured. Since these graphs show raw means, we cannot distinguish between these three effects. The next section will attempt to separate out the age and cohort effects, while controlling for time effects, and estimate whether females are indeed "catching up" to their male counterparts in terms of schooling, or whether these graphs simply reveal differences in age profiles that persist across cohorts.
In the next section we will attempt to simplify these graphs in a way that allow us to more clearly and convincingly visualize cohort effects and the age profiles for schooling and work outcomes. As described using the example of current schooling between males and females, we can see that there are three factors that simultaneously affect the cohort mean: the age effect, cohort effect and time effect. To recap, the age effect refers to variations along the life-cycle for a cohort; i.e. differences in schooling or work outcomes that follow a particular shape as a person ages, regardless of which cohort they belong to.
In the case of being in school for example, it is high at younger ages and starts to drop off around age 14, declining rapidly and smoothing out at 0 for later ages. The cohort effect refers to differences in structural conditions that different generations face, which can account for some of the cross-cohort differences we note above. Hence, while it is tempting to interpret the patterns presented so far as a pure cohort effects, it is important to bear in mind that there is a simultaneous time effect which corresponds to shocks that occur in a particular year. For example, the cohort of 1996 reaches age 12 in 2008; an economic crisis in that survey year would alter schooling or work outcomes irrespective of age or cohort, i.e. it affects all cohorts. This will be explained in greater detail in the following section. 1980-1982 1983-1985 1986-1988 1989-1991 1992-1994 1995-1997 1980-1982 1983-1985 1986-1988 1989-1991 1992-1994 1995-1997 1980-1982 1983-1985 1986-1988 1989-1991 1992-1994 1995-1997 
Method
The results in this section will be presented in a series of graphs. Before describing the results, it is important to first discuss the methods and assumptions used in producing them.
Several authors have estimated age (life cycle), cohort (birth year) and time (business cycle) effects, and we adopt similar methods here. The known challenge in estimating all three effects simultaneously is the fact that they are linearly dependent: time = cohort + age. As noted in Attanasio 1998: "the differences between two individuals observed at the same age could be due to time or cohort effects; and the difference between two individuals observed at the same time could be due to age or cohort effects."
Hence, estimating all three effects simultaneously requires imposing additional structure to the model. We follow both Deaton and Paxson (1993) and Attansio (1998)'s approaches to adding structure by normalizing the time variable. This normalization restricts time parameters to measure cyclical variability alone, as deviations from the mean. There can be positive and negative shocks in different years but these "business cycle" effects average to zero (Borsch Supan 2003) . All trends in the means can therefore be interpreted as an interaction of age and cohort effects, as time effects are identical across cohorts. This basic identification assumption allows us to estimate a typical age profile and to assess the movements of this profile across the range of cohorts considered.
We estimate the following equation:
is the average outcome for cohort c at time t, is a vector of c-1 cohort dummies and age is specified as a 5 th order polynomial. We drop the earliest cohort (1983) to be the reference category. is a series of t-1 year dummies whose coefficients are constrained to sum up to zero and be orthogonal to linear trends, as discussed above (i.e. this is the equivalent of the time normalization). In all regressions we weight each observation by the cell size, such that cells with more individuals are weighted appropriately.
We run separate regressions for males and females, urban and rural. It is important to recognize that, unlike gender, urban status is not strictly a time-invariant characteristic. Those with certain traits in urban areas may have moved from rural areas. As such, the trends we find for "urban" dwellers may actually reflect the behavior of some other time-invariant trait that determines the choice to pursue work or schooling in urban areas, rather than the regional effect alone. In addition to our main analysis using all years and the full sample, we also do a robustness check using the sub-sample of those who have not moved since birth in the years where this information is available (CSES years 2003 (CSES years -05, 2007 (CSES years , 2009 (CSES years , 2010 (CSES years and 2011 In 2011 for example, 66 percent of rural dwellers and 36 percent of urban dwellers have not moved locations since birth. For the most part, the robustness check corroborates findings from the full analysis. We include the results in the appendix and discuss any differences in the main text. It would also be interesting to also look at the intersection of urban status and gender; however, splitting the sample four ways would result in cell sizes that are infeasibly small given our data.
By estimating equation 1, we can plot the predicted values of our indicators for age, cohort and time against age, cohort and survey year (respectively), to separately identify these effects.
Results
Age effects
Figures 9 and 10 are visual representations of the age effect coefficients, which show how outcomes evolve over a life cycle, for a given cohort. In other words, they show the shape of the age relationship across time and cohort. We plot the smoothed age profile by gender, and by urban status. Since the figure shown is for the arbitrary cohort of 1984, the focus for interpretation should be on the relative shape and position of the profile at different ages, and not necessarily the absolute position of each (y-intercept).
The age profiles for schooling for males and females follow roughly the same shape but with level differences. Females are much less likely to be in school at almost every age, when compared to males.
For both groups, current attendance in lower secondary school peaks around age 15 and upper secondary peaks around age 18. The proportion of females in school tend to track their male counterparts at early ages, but then start to diverge slightly starting age 12 for lower secondary and 15 for upper secondary.
The economic activity of young women follows an inverse-"u": which peaks around age 20 before declining, whereas it continues to increase for young men. Before age 20 women are also working more than men. This may be because younger women work instead of attending school while older women take care of their families instead of work. Gender differences also emerge for paid labor and marriage. Fewer women after age 20 engage in paid work and more likely to engage in unpaid work and more women after the age of 16 are married than men.
There are large differences in the shape of the age profiles between those living in rural versus urban areas. In terms of schooling, rural dwellers are less likely to be in formal schooling at almost all ages and those who are in school have a lower current grade. More urban youth are in lower and upper secondary between ages 12-20 compared to rural youth. A much greater proportion of rural dwellers below the age of 20 who are in school also work at the same time, compared to urban dwellers. The most striking difference across rural and urban youth is the difference in age profile for current work. A substantially greater proportion of rural dwellers less than age 25 engage in some form of labor within the last week, compared to urban dwellers. Of those who are working, a lower proportion of rural dwellers get paid and a higher proportion work in agriculture; for these two outcomes there is a level difference at all ages. For urban youth, the prevalence of unpaid work decreases faster the older they get compared to rural dwellers. 
Figure 11. Age Effects of School and Work Outcomes -Males versus Females
Cohort effects
While the age profile allows us to see how outcomes change over the course of a life averaged over cohorts, it does not say anything about whether outcomes are improving or worsening across cohorts. One way to visualize cohort effects is to stack multiple age profiles for the range of cohorts in our sample. Here, we plot 8 age-profile curves in total for cohorts between 1980 and 1998 in two-year intervals (Figures 11 to 14) . For each cohort we show the predicted values only on ages for which data is available for that cohort, reducing out of sample predictions. Overlapping curves suggest little betweencohort variation; highly dispersed curves suggest greater between-cohort variation. If the curves are highly dispersed for one group and less dispersed for the comparison group, this suggests the cohort effects may be greater for the more dispersed group.
To present a clearer picture of how some outcomes are changing across cohorts, we also show stylized graphs for meaningful outcomes, plotting the predicted values for only the earliest cohort (1984) and the latest cohort (1998). These are in Figures 152 -22 . Solid lines are for predictions on ages where survey data is available for that cohort and dashed lines are for predictions where it is not (out of sample predictions). Age is held constant at some meaningful value indicated on the graph, and we compare the predicted difference in age effect between subgroups belonging to the latest cohort (marked with circles) and the earliest cohort (marked with triangles).
The results show that while level differences in schooling prevail for males and females, females are "catching up" to their male counterparts in terms of current schooling and primary completion. As seen in Figures 8 and 9 , for young women there is more pronounced dispersion across cohorts for being currently in the school system and for primary completion, compared to young men. These differences become more apparent in Figures 15 -18 . The gap between males and females currently in school has reduced significantly comparing those born in 1984 to those born in 1988 (Figure 15) , and there has been a corresponding reduction in female work at younger ages ( Figure 18 ). Females are also catching up to males in terms of lower secondary schooling ( Figure 17) .
A similar "catching up" seems to also be occurring among rural versus urban youth for primary but not secondary schooling. There is greater between-cohort variation for rural dwellers than urban dwellers in terms of current grade and primary school completion (Figures 19 and 20) . This suggests that while improvements in age-appropriate schooling and primary completion are occurring for both regions, they are occurring at a slightly faster rate among rural youth, who started off in a more disadvantaged position. Figures 196 and 20 show that the gap in primary schooling completion and current grade between urban and rural youth have closed by more than half in 15 years. However, this "catching up"
trend does not seem to extend to lower and upper secondary schooling, where cohort effects actually seem to be slightly greater in urban areas (Figure 21 ).
In terms of work outcomes, there is a pronounced cohort-level decline in current work status in rural areas compared to an ambiguous effect in urban areas, though this does not hold when we only consider those who remained in their region of birth (Figure 14and Appendix Figure X) . We do not find differences between rural and urban cohorts for current work in the robustness check using only those who have not moved since birth in the subsection of years. This suggests that for this variable, the results in the main analysis are likely driven by selection into migrating from urban to rural areas. Among those who are working however, there is faster increase in paid work and a corresponding decline in unpaid work among rural compared to urban youth and this is corroborated by the robustness check. Figure 22 also shows that the gap in paid work between rural and urban youth has fallen between the A more direct way to visualize how outcomes are changing across cohorts is to plot the cohort effects against year of birth. These graphs abstract away from age-specific profiles and instead show the overall cohort experience, controlling for age and time effects. We visualize these cohort effects by plotting the predicted values for the cohort indicators relative to a base cohort -here we use 1983, the earliest cohort for our age range. Increasing or decreasing trends mean that, holding age and time effects constant, later cohorts are doing better or worse compared to the 1983 cohort. Again, we disaggregate by gender and region.
Figures 23 and 24 show the "pure" cohort effect graphs. It is interesting to first note that relative to the earliest cohort of 1983, all outcomes have more or less linear trends through subsequent years.
Over time there is a clear increase in current grade, primary completion and lower secondary completion.
Upper secondary completion does not appear to have changed much across cohorts. Current work, working while in school and unpaid or agricultural work are all on the decline. Since our sample comprises only youth between 10 to 30, the decline in current work may not necessarily be a sign of greater unemployment but rather a shift from working at young ages to greater schooling (as reflected in positive cohort effects on schooling).
These graphs corroborate the insights from the age effect and stylized graphs. Rural dwellers experienced relatively greater cross-cohort gains in schooling for average current grade and completion of primary schooling, though there are no differences for higher levels of education. For work outcomes, the main analysis suggests thatthe decline in current work, unpaid and agriculture work is more pronounced in rural areas, while paid work is increasing. Again, the robustness check corroborates the findings for paid and unpaid work, but does not find a difference across regions for current work and agriculture work.
For males versus females, there are fewer differences to note. The trends seem to track closely for most outcomes, except current schooling, primary completion, and current work, which show a stronger trend for females again corroborating the previous figures. 1984 1986 1988 1990 1992 1994 1996 1998 Birthyear currently in school -1 1 3 5 Cohort effect 1984 1986 1988 1990 1992 1994 1996 1984 1986 1988 1990 1992 1994 1996 1998 Birthyear currently in school -1 1 3 5 Cohort effect 1984 1986 1988 1990 1992 1994 1996 
III. Linking Cohort Youth Experience to Later Outcomes: Regression Analysis
In the previous two sections, we have shown that the level of education attainment and type of employment Cambodian youth experience may differ substantially depending on which year they were born in. Notably, youth born in more recent years have higher levels of primary and secondary completion, are more likely to engage in paid work and are less likely to do agriculture and unpaid work.
The overall cohort effects follow the same trends for males versus females and for urban versus rural youth, though we found differences in some outcomes across these subgroups.
In this section, we move beyond looking at these variables in isolation and instead consider the dynamic relationship between them. We use the cross-cohort differences found in Part 2 as a source of variation in a regression analysis framework, to understand how youth labor market or schooling experiences impact later work experiences. Specifically, we want know:
 What is the effect of secondary school completion (lower and upper) on labor outcomes at older ages?
 Has the effect of schooling on labor outcomes changed over time?
 Does doing informal work (unpaid or agriculture) at younger ages predict doing similar work at older ages?
 How persistent is informal work? Does the effect of doing informal work during youth fade over time (comparing immediate versus long-run outcomes)?
Empirical Strategy
We continue using the cohort-panel data set-up from Parts I and II, aggregating the cross-sectional data to the cohort-by-time level and creating a "panel" of 11 cohorts, following them as they age.
The "youth cohort experience" is our independent variable of interest, which we define to be the average experience of a cohort at a particular age. 6 Hence, it is a time-constant variable. For early-cohort schooling experience, we use lower and upper secondary schooling completion at 17 and 20: these are three years after the official age of being at the last grade at each level (age 14 for grade 9 and age 17 for grade 12, respectively). For early-cohort labor experience, we define it at age 16, which is based on the average age of leaving school in Cambodia (ILO 2013).
In order to fully utilize all cohort-by-time observations, we make a small adjustment accounting for the lack of survey data in 2006. 1982 to 1992 when youth experience is defined at 20, and we observe outcomes from ages 22 to 31.
The basic equation we would like to estimate is the following, taking the effect of upper secondary completion on unpaid work as an example:
6 While the choice of age is somewhat arbitrary, it is necessary to pick one age, rather than a range of ages. If a range of ages is selected (for example, the average of unpaid work in a cohort between ages 12-17) the age bracket may not be available for all survey year and birth year combinations. Later birth years will have younger ages. Hence, if unpaid family work is correlated with age (the younger people are the more likely to engage with these types of works), earlier birthyears will have a higher mean due to data availability alone. is the time-invariant cohort experience during "youth" at age 20; age is specified as a 5 th order polynomial; and + represents the cohort unobserved heterogeneity and idiosyncratic error, which we assume is normally distributed with zero mean and is uncorrelated with age and secondary completion.
Estimating this equation presents two challenges. The first is the difficulty in accounting for cohort fixed effects ( ). Because we are tracking cohorts as they age over time, accounting for cohort fixed effects is important in allowing us to control for characteristics that are time-constant within each cohort. However, because our variable of interest is also observed at the cohort-level, it is perfectly correlated with cohort fixed effects, leaving no additional variation with which to estimate . The second challenge is the linear dependency of age, time and cohort effects which we described in Section II. These two problems mean we cannot include all three effects in our regression equation. Instead, we must make some adjustments and assumptions to account for them in a different way.
To resolve the linear dependency issue, we account for time effects following Burgess (2003) and Cruces et. al. (2013) , by normalizing the outcome variables relative to the aggregate mean at that time period:
Y(t) is the aggregate outcome at time t. ̃( , ) then measures the deviation for cohort c at age a, from the average outcome of all cohorts and ages at time t. Similar to the normalization we implemented in Part II, this assumes that time-effects impact proportionally on all age/cohort cells. Note that normalizing requires taking the average of the outcome for the same age range at each survey year. For work variables, our aggregate outcome is measured for those between ages 16 and 65. For schooling variables, it is based on those between ages 6 and 30. We replace the outcome in equation 1 with this new normalized outcome:
The coefficient is then interpreted: "A one unit increase in secondary completion at age 20 leads to a unit change in normalized score, meaning cohorts that have more schooling do better/worse relative to other cohorts in the same time period for that outcome."
The above step adjusts for any contemporaneous factors that may affect the outcome. To account for cohort effects, we do the following. First, we estimate equation (3) by assuming that unobserved cohort heterogeneity is uncorrelated with youth cohort experience. That is, ( , + ) = 0. This is a strong assumption. If this does not hold, then we expect our estimates to be upwardly biased, since we expect that the correlation between the cohort effect and outcomes (unpaid work for instance) to have the same sign as the correlation between cohort effects and youth cohort experience (here, completing secondary school by age 19). This is the "pooled" model.
We estimate a second equation in a "two-step method", which accounts for cohort effects indirectly, following the procedure described in Burgess (2003) and Cruces et. al. (2013) . The first step is a regression of the outcome on a 5 th -order parametrization of age and cohort fixed effects, but excluding the independent variable of interest:
where ̂ captures the variation in outcome that is accounted for by time constant cohort factors. In the second step, we regress the estimated values of ̂ on the cohort youth experience:
now isolates any component of differences between cohorts that is correlated with completion of secondary school at cohort's youth. In other words, it gets at the part of the relationship between cohort effects and outcome that is explained by youth cohort experiences.
To summarize, we present results following the regression model from equation (3) as our main results, and (5) as a robustness check. In addition to estimating these equations for the full range of cohorts and ages, we also examine possible heterogeneity. To assess the question of whether early work experiences has long-run persistence or simply affects the beginning of the adult working life, we run separate regressions for "immediate" versus long-run effects, comparing outcomes at ages 18 to 21, versus 22 to 7 . We also split the cohorts into pre and post-1989 to compare whether the association between schooling and work outcomes has changed or remained constant.
We weight all regressions by the square root of the number of observations in each cohort-by-age cell.
We present separate results for males vs females and urban versus rural.
Results Tables 1 and 2 shows the results from the pooled regression for schooling outcomes, for the full sample of cohorts. Tables 3-6 show the results from the regressions that separate cohorts into pre-and post-1989
(for lower secondary schooling) and pre-and post-1986 (upper secondary schooling). We show only the coefficients for the cohort youth experience variables.
More schooling during youth translates to less informal work and more paid work, with the effect stronger for upper secondary education. Higher rates of completion of both levels of schooling during youth are associated with doing less agriculture, less unpaid work, and more paid work in later years. The coefficients on these regressions can be interpreted as such: "Comparing two people from different cohorts, controlling for age and labor market conditions of that year -the person from the cohort with higher education is doing better/worse than the person in the cohort with lower education, relative to the overall performance in that year."
We find that a 10 percentage point increase in lower secondary schooling by age 17 leads to a 6.5
percentage point decrease agriculture labor for females and 6.1 for males, relative to the average agriculture work in each year and controlling for age. Similarly, normalized unpaid work decreases by 6.8 and 7.6 for males and females respectively. These are all significant at 1 percent. For upper secondary completion, the effect is even stronger -more than double that of lower secondary completion, across the significant outcomes. Note that since we are measuring outcomes at older ages for upper secondary compared to lower secondary due to the data structure, we cannot make a direct comparison of the effect sizes since it may be confounded with an upwards age trend. Hence, we do the same analysis but restrict the follow-up ages to a common range (22 to 28), allowing us to compare the later work outcomes of 7 The split is 4:6 to ensure that the sample size is similar, since there are fewer observations at later ages.
those who complete upper secondary school by age 20 to those who completed lower secondary school by age 17 for same period in their life. We find very similar results; the magnitude of the upper secondary effect is more than double that of lower secondary (Appendix table 3 Turning to the questions on persistence of youth informality, Table 4 shows the results from the pooled regression of youth work experience on later work outcomes, for the full sample. Tables 5 and 6 show results comparing long-run persistence of youth work experience to near-term effects.
For both males and females, there is a persistent overall effect of doing informal work at age 16 on similar work outcomes later in life. For female cohorts, a 10 percentage point increase in agriculture work at age 16 is associated with an 8.5 percentage point increase in normalized agriculture work in later years and an 8.9 percentage point increase in normalized unpaid work, holding constant age. Unpaid work has a larger effect on later agriculture and unpaid work-11.0 and 13.2 respectively. For females, there is no effect of informality on paid work. For males, the persistence of informality is comparable to females, but males are further penalized with doing significantly less paid work after doing agriculture or unpaid work at youth.
For both genders, we find that doing agriculture work during youth has a strong persistent effect through young adulthood. Youth engaged with agriculture work at age 16 are almost equally likely to continue doing agriculture work at ages 18-21 as ages 22-27. The effect on doing unpaid family or ownaccount work decreases, but is still positive in the long-term. For males, agriculture work is associated with less paid work in the near term, but this association disappears in the long-term. For females, doing agriculture work at younger ages is associated with doing more paid work at ages 22-27.
Unpaid work has a persistent effect on work outcomes in the short run but this fades in the longrun. Unlike doing agriculture work, doing unpaid family work or own-account work at youth does not seem to have a lasting effect. A 10 percentage point increase in unpaid work at 16 leads to a 16.8
percentage point increase in normalized agriculture work at ages 18-21. At 22-27, though the coefficient's sign is still negative the magnitude is less than a third and the effect is no longer significant. Similarly, the effect of youth unpaid work on later paid and unpaid work becomes much smaller in magnitude and insignificant at later ages. Table 7 shows the results from the two-step estimation technique described in the methods section, which accounts for cohort fixed effects. The coefficients presented correspond to the youth experience variable from the second stage (equation 5). Both the pooled and two-step estimation techniques yield the same conclusions. The magnitudes of the coefficients are slightly larger than the pooled estimation, though the signs and significance are the same.
IV. Conclusion
Cambodia went through major socio-political and economic changes within a few decades. In this paper,
we use a dynamic cohort approach to generate new insights into how various cohorts of youth experienced schooling and employment differently. Using 11 years of cross-sectional surveys we construct a cohort panel following the life cycle trajectories of 19 cohorts as they aged from youth into early adulthood. This approach allows us to control for contemporaneous time effects and trace out the smoothed cohort and age trends in schooling and work outcomes. Using the variation in experiences across cohorts, we are additionally able provide evidence on how early youth experiences translate to outcomes later in life.
Our analysis reveals several key insights:
More recent cohorts have higher levels of primary and secondary completion than earlier cohorts. Grade progression rates and education attainment increased with each younger cohort, suggesting progress towards greater quality and inclusivity. Comparing two people of the same age who are in school, the one born in more recent years is likely to be at a higher grade level and have completed more schooling. This is a promising outcome reflective of MoEYS' expansions in school construction, cash and meal scholarship programs, and the increase in "complete" primary schools which offer all six grades (from 56.8 percent in 2001-02 to 86.2 percent in 2013-2013, UNESCO report).
We also find significant increases in paid work and declines in unpaid and agriculture work at all ages, across cohorts. While Cambodian youth start working at a young age, economic activity among schoolaged children is declining with more recent cohorts, likely as they attain more schooling. Among working youth, there is a substitution away from unpaid work towards paid work, as well as a consistent decline in agriculture work. Findings from our regression analysis suggest that cohort youth school and work experiences have a significant on their adult labor market outcomes. More schooling during youth translates to less informal work for both young men and women, though schooling only has a positive return on paid work for men. Agriculture work tends to be persistent: high proportions of agriculture work during one's youth leads to more of the same down the line. Unpaid work, on the other hand tends to be confined to youth and early labor market experiences; the effect decreases or disappears with time for both men and women.
Subgroup differences seem to be diminishing over time along some outcomes: the difference between male and females' school enrollment and primary school completion is notably smaller among the most recent cohort (1998) compared to the earlier one (1984) . Among rural and urban school-goers, the gap in current grade closed by more than half in a span of 15 years. Gains in schooling correspond to a faster decline in working at young ages in rural areas relative to urban areas. Among those who are working, there is also a faster increase in paid work among rural cohorts, compared to urban cohorts.
In addition to these positive developments, our results also point to remaining challenges in the education and employment landscape in Cambodia. Despite average cohort-wide gains, gender and regional disparities remain: women and rural youth complete less schooling than men and urban youth, respectively. Rural youth are substantially more likely to be working when they should be in school, and women are more likely to be working at younger ages compared to men, though this reverses around age 20, likely as duties of childbearing and housework take over.
Despite improvements in primary schooling and grade progression among females and rural youth, such "catch-up" effects do not extend to secondary schooling. Rural cohorts are improving faster than their urban counterparts for primary completion, but pronounced differences remain for lower and upper secondary completion and they are not diminishing over time. Between males and females, the gap in lower secondary completion closed by more than half from the oldest to youngest cohort, yet the catch-up does not extend to upper secondary schooling. These results suggest that more targeted policies are needed to address discrepancies among disadvantaged subgroups.
Cambodia has undergone a significant transformation to its education system in the past decade. The empirical analysis presented here demonstrates that education attainment and access have increased and these changes are associated with some positive developments in employment and social inclusion, though there remains room for improvement. While we our paper explored novel ways of using crosssectional data longitudinally, we are limited by the lack of genuine panel data and certain variables to answer other pertinent research questions. For instance, a more detailed dataset would allow examining the changing nature of informal work-are there meaningful compositional changes within agriculture and unpaid work that the catch-all outcome is masking, perhaps a movement towards higher-value agriculture production? Likewise, since we are only able to disaggregate analysis based on time-invariant variables in our dataset, another question remains of whether differences in intertemporal gains are also found in other socio-economic subgroup measures, such as parental education and household wealth. 
